NMR and circular dichroism studies on the conformation of a 44-mer peptide from a CD4-binding domain of human immunodeficiency virus envelope glycoprotein.
Two-dimensional NMR, circular dichroism (CD) experiments and molecular modeling were performed to study the secondary structure of a 44-mer peptide fragment derived from the C4 region of gp120 of human immunodeficiency virus in aqueous solution. It was found a nascent helical structure exists following a type I turn near the N-terminus of the peptide. The proline residue in the turn appears to serve as a helix initiator. The helical structure was in fast dynamic equilibrium with beta- or random coil form on the NMR scale. A reverse turn was identified at a section containing two consecutive proline residues. A nascent helical structure has been detected for the region near the C-terminus of the 44-mer peptide. Higher helical content for the peptide is also indicated by CD studies on TFE titration. Thus it is proposed that, in more apolar medium, the Pro-Pro turn and the segment amino-terminal to it, spanning about 20 amino acids, may be converted into helix structure. Moreover, the region near the C-terminus of the peptide may also be induced into helix, so that a helix-turn-helix structure may be formed in the C4 domain of gp120. A helical wheel representation of this stretch shows amphipathicity of the helix. The biological implication of the conformational adaptibility of the peptide was discussed.